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7 a ' vJ'/S^ UC - i 0 n \ k Th ! data ° n source energy spectra of solar cosmic 
at -I «f R * e ‘ the data ° n the s P ectrum form and on the absolute SCR 
great interest at least for three reasons: 1) the SCR contain the 

l) th the t0tal ener9y ° f electroma 9 netic flare radiation 
U 10 ergs) 2) the source spectrum form indicates to a possible ac- 

m echan.sm (or mechanisms); and 3 ) the accelerated particle 
in thl f lni I involved in nuclear electromagnetic and plasma processes 
in the solar atmosphere. Therefore the data on SCR source spectra are 

the e formul f ?- the ° re ,!; 1 cal description of the processes mentioned and for 

to%™nd I«f ° f - h ? cons,stent f1ar e model. Below it is attempted 

near°the Sul a^Ih * s ? ur J es . by means of SCR an ergy spectrum obtained 
e r the Sun at the level of the roots of interplanetary field lines in 

/coc\ P C er so ar c ° rona - We consider data from 'v, 60 solar proton events 
(SPE) between 1956-1981 [ij. These data were obtained mainly by ?he 
interplanetary demodulation of observed fluxes near the Earth. Further 
we used our model of coronal azimuthal transport to demodulate those ’ 
spectra, and to obtain the source energy spectra, 

h . — jnterplcmetary Dem odulation, Several methods are used for the in- 
terplanetary demodulation of SCR fluxes observed near the Earth, Most 
of them are traditionally based on the different modifications of the 
iffus ion model ofthe full transport equation. In addition, at present 
the possibility exists to reconstruct the source spectrum by the 
gamma- ray and flare neutron data. The diffusion methodics of interplane- 
tary demodulation was described in detail in another works [2, 3 ]. This 

fl 'fL reS 7 P ° n th u extra P° lation °f intensity time profiles of SCR 
fluxes observed near the Earth to the momentum of their injection from 

?~ lar ^? r ? na ; E ? ch ? f modifications of such a methodics is applicable 

only to a limited time interval or to a limited range of part icleenerqy . 

esides that, our Catalogue [ 1 ] contains some discrepancies and gaps in Y 

Bpr^I Um pa ’? meter est imatic(ns obtained by the different researchers. 

onfv rh. LI f ,T SO " S We W6re ab ' e t0 USe for the coronal demodulation 
only the data of 26 events. 

— .Cpronel Demodulation. The coronal transport model of solar flare 

particles was discussed in [4] and extensively described in [ 5 ]. Basically 
two transport steps take place in azimuthal coronal transport of parti- 
al®:!; u- a . ve ^ oc 1 ty~ independent transport in a fast propagation reqion 
(FPR) which is associated with an expanding' magnetic structure, (b) 9 an 
e ergy-dependent transport in a low propagation region (LPR), dominated 

tarv r space rSa, Th d ' •°? ’ dr *! t ? and gradual escape into the interplane- 
tary space. The initial condition for the 2nd transport state, when 

particles are globally liberated from the FPR, at t=0 is N(X 0)=N (E)/X 

1? i" «» “««* X. of the FPR centered a, the la e’s te a aid ' 
H(X, 0)-0 elsewhere, where H (E) Is the flare source energy SMcUum 
The azimuthal evolution' of thl number density of particlesat time t and 
position X during the 2nd transport step is [4, 5 ] at t,me 4 and 

*0n leave for the INAOE, Tonanzintla, A.P, 51. 72000-Puebla .MAv iro 
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where < and v d are the transversal diffusion coefficient and drift ve- 
locity. ^Here after we will refer our results to the flare position (X f ) , 
such that X =X-X f . For coronal demodulation we adopted the following 

procedure. We assume that the observed particle flux proceeds from a 
coronal longitude at 'v 60°W; so, at the coronal level the observed flux 
corresponds at the position X =X(60°W)-X f , and an ejection time from the 

corona (t ) given as t £ =0 if lxj< X 0 /2 and t e -|X c |/v d if |X c |>X„/2; 

next we equate (2) with the demodulated energy spectra N(E) from [ 3 ] ^ 
[that for the task of simplicity we translated from rigidity to kinetic 
energy, Figs. (1 ) and (2)]: 

2.5N (E)f[ x ,t ,v.(E),k (E),X C ] = N(E) (part/MeV) (2) 

so that the source energy spectrum N g (E)=N (E) /2 . 5f [X c , t g ,v g , k^ ,X c ] , 
where the function f has been normalized. Once we have determined N (E) 
(part/MeV) we build the time-profiles by fixing the positionsX . ana 
energy E. in eq.(l), and making vary time relative to t Qn , (t-t Qn ) , 
where t '=( |X. j/v d )-X 0 /2 is the onset time of particle arrival at that 
(ja-rlfltuSeV 'position X., so that the time-origin occurs at t-t Qn . The 
coronal time-profiles were built for several coronal positions and 
enerqy values. To build the particle azimuthal distributions we fixed 
energy and time in eq.(1) and evaluated for X <+180° taking the flare 
position as the coordinate-origin. Further, we evaluated for other times 
and different energies. For calculations we assumed for the FPR, an 
azimuthal width at its opening of 80° at 0.9 R Q above the photosphere. 

For v =( 60 - 250 ) 3 2 /(1 -B 2 ) 0 ’ 5 (cm/s) depending on whether the observational 
peak intensity was very late or early respectively, where B=v/c, v and c 
are the particle and light velocities. We used k^=6.7x 10 v(cm /s) . For 

the task of illustration we have chosen an event which FPR contain the 
connecting position X c (23/V 1/1 956) and other which FPR does not contain 
X (22/V I I 1/1 958) . On the next figures we have illustrated linear azimu- 
thal positions X. in terms of angular coordinates 'fj » on Fig. (2) we 
show along with the demodulated spectrum the energy spectra that we have 
built for two others coronal longitudes. On f igures (3)~(8) it is shown 
the azimuthal distributions of both events for several times at three 
different energies. It can be observed that the observational W-E 
asymmetry is confirmed by our results: the higher the particle energy 
the sharped the effect. Theoretically this is the translation of particle 
drift in the model. On figs. (9)-(11) It is show the time profiles of 
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the event for which X £ is outside of its FPR, for 3 different energies 
and several longitudinal positions- out of the FPR profiles show the 
characteristic diffusive shape, whereas at locations within the FPR 
they show a peculiar decreasing shape. On Fig. (12) it is shown the 
regression in time from the corona back to the top of the FPR: since 
regression in time is equivalent to regression in distance tothe FPR, 
for a given value of Y any other r such that Y f <r<* can be seen as a 
time regression toward the time of particle liberation from the FPR. In 
fact time profiles at Y f +40° begin at t*0, Out of the FPR the onset is 
delayed proportionally to the distance from the flare site, such as 
indicated by observations. Fig. ( 13 ) shows the west -a symmetry effectrela- 
tive to the profile on Fig. (9): at 50°-d. stance from the flare on’the 
East side there is more of 10 2 time less particles than at the same 
distance an the West side, and at 60°-distance the flux has fallen to 
negl tgeable levels relative to the West side. On figs, (1A)-(16) we 
show time profiles for the 23/11/1956 event. Concerning source energy 
spectra, it is obvious that according to the coronal transport model the 
observational and the source soectra are basically the same when the FPR 
contains the connection longitud, So, among the studied 26 events, only 
in d events the FPR does not contain X c , We have tabulated on Table 1, 

t ^/ S °/ rCe ^ PeCtra charact enstics of these 8 events -along with one 
(2^/1 1/1 956) of the remaining 18 events where N a =N{E). On Fig. (17) we 

show the source spectrum N a «D 0 E~ Y *=4. 18x10** 5 E ‘ 6 * 36 (part./MeV) of the 
22/VI I 1/1958 event. Finally, on Fig. (l 8 ) it is illustrated the source 
spectrum N^/SV^ ipart./MeV cm) under the assumption of a finite flare 
width $V f « 8 ° and the spectrum at the top of the FPR at t»0 , N (X , t , E)« 
N a /Xo (pa rt . /MeV cm). 

Co nclusions. Though results are model -dependents they furnish a 
clear picture of the evolution of particle energy spectra from the 
source till their ejection into the interpl anetary space, for those 
events where the observat ional -connect mg-long i tude is out of the FPR: 
it can be seen in Table 1 that energy spectra flattens at the coronal 
level relative to the source spectrajwhen particfesmove in the W-E 
direction, as in the 1 / 1 X / 1 971 event, the change in spectrun slope is 
more im D ortant. It i s i nteres t ? ng to analyze our results within the 
frame of the observational effects and model predictions sumarized in 
[5J. We believe that this approach must be taken into account within the 
frame of solar part icleaccelerat ion theory and solar flare phenomena, 
such as for the evaluation of flare neutrons and electromagnetic 
radiation of non-thermal origin. 
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